Cytosolic StAR-related lipid transfer domain 4 (STARD4) protein influences keratinocyte lipid phenotype and differentiation status.
Terminally differentiating keratinocytes actively synthesize and accumulate cholesterol, which is a key constituent of intercellular lipid lamellae which contribute to the epidermal permeability barrier. While the pathway for cholesterol biosynthesis is established, intracellular transport mechanisms for this lipid are poorly understood, despite their importance in regulating organelle sterol content, keratinocyte differentiation status and the activity of lipid-responsive transcription factors involved in skin health, repair and disease. Recent data implicate proteins containing a steroidogenic acute regulatory protein (StAR)-related lipid transfer (START) domain in cellular cholesterol homeostasis. To investigate gene expression of cytosolic, cholesterol-binding StAR-related lipid transfer domain 4 (STARD4) protein in primary human keratinocytes and differentiating HaCaT keratinocytes and, by overexpression of this protein, the function of STARD4 in HaCaT keratinocyte lipid phenotype and differentiation status. Quantitative polymerase chain reaction was utilized to measure gene expression of STARD4 relative to the housekeeping gene GAPDH. Following transient (48 h) overexpression of STARD4, keratinocyte lipid mass and lipogenesis were measured, along with expression of genes involved in cholesterol homeostasis and those encoding a range of keratinocyte differentiation markers. Cholesterol-binding protein STARD4 is expressed in both primary and immortalized HaCaT keratinocytes, and is repressed during Ca(2+) -dependent differentiation of the latter. Transient overexpression of STARD4 reduces endogenous [(14) C]cholesterol and cholesteryl ester biosynthesis, and triggers increased expression of SREBF2, ABCG4 and LOR, while repressing expression of ABCA1. The cytosolic cholesterol-sensing protein STARD4 modulates both keratinocyte cholesterol homeostasis and differentiation status, increasing the efficiency of cholesterol trafficking within the cell, and amplifying and 'fine-tuning' cellular responses to this sterol. Modulation of expression of STARD4, and other members of the START family of lipid trafficking proteins, may prove useful in resolving imbalances in lipid metabolism associated with loss of epidermal barrier function in psoriasis and atopic dermatitis.